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5 CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is based upon and claims the benefit of 
priority from the prior Japanese Patent Applications No. 2000-382449, 
filed December 15, 2000; and No. 2000-399415, filed December 27, 2000, 
the entire contents of both of which are incorporated herein by 
10 reference. 

BACKGROUND OF THE INVENTION 
1 Field of the Invention 
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Additional objects and advantages of the invention will be set 
forth in the description which follows, and in part will be obvious 
from the description, or may be learned by practice of the invention. 
The objects and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combinations 
particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and 

constitute a part of the specification, illustrate presently 

embodiments of the invention, and together with the general 

description given above and the detailed description of the 

embodiments given below, serve to explain the principles of the 
jP invention. 
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Problem : 4 variables , 10 clauses 

(XI V X2 V -.X3) A (XI V -1X2 ^ "'''3) ^ (--xi v X2 v X3) A (-.xi v -.X2 v X3) a 
(XI V X3 V X4) a (-1X1 V X2 V X4) a (-.xi v -.X3 v X4) a (X2 v -.X3 v -■X4) a 
(X2 V X3 V -1X4) A (-,X2 V X3 V -.X4) 
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function dna 3 sat (ui, vi, wi, m2'^2''»2 , U3, V3, W3, ... , uxo- ^iq, "iq) 
begin 

T2 = {X^xT, X^xT, Xjxf, Xjxf); 
for k = 3 to 4 do 

air^lify (Tk-i, T^/ ) ; 
for j = 1 to 10 do 

if Wj = X)c then 

= getuvsat(T^, uj, Vj) ; 

end 

if Wj = -ixjt then 

= getuvsat(T^, Uj, Vj) ; 

end 

tT = append(TT, x^ , Xj, _ / ^ ) ; = append (T^ , X^,Xk_i^/ ); 

Tk = merge (tT, T^) ; 

end 

return detect (T4) ; 

function getuvsat (T, u, v) 
begin 

= get(T, + xS) ; T»g = get(T, - X^) ; 
= get (rg , + Xg) ; /* can be omitted * / 



^ tT = get (T^, + xT) ; 

yj tT = merge (T^, T^) ; 

fj return 1*^; 
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rr.-C% s i:(«:^£^fcf«+:^£'^#^<^Ba^'J^^L-TV>6o g e t (T 
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K^IIfniS^^b^#-e^. get (T, -s) tm^ax^^^. 

^to:^y v-;^^ K^Sl#-e^. get (T, +s) :«)5^ff-e#6o BP^ 

la 3 0 iCt^go-C a p p e n d (T, s, e) mWi<D^^^\^-^^^X'&-< 
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mm-m\^. p c R b n/c ^ 7 - hmmm-t}^ m hf^Azts:^. 

25 £jl±(DMm^^3l^®J6fCo 



20 



-35- 




get {T, +5), get {T, -s) 
5 append (7; s, e) 

merge (7,. /"a, 
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XW,\%(^W, 3 y 7"^/^wi;05-^x 3T'fc?)<7:'t? the nJ^I^^^tr-rSo 

g e t u V s a t {iT^l'S'JJ^^tt^tL-C*3l5 . ^n-en(D?im> T^^ML- 
TttSlOl'amp 1 i f y-t?^;5feUfcT^^^^-y (f^^*5 i t>'#^fiT ^ ^ 
I^D) . u^^>c^ L-Cfiu 1 (=xi) . vt^>^L-C{ivi (=X2) ^A;^-rS 

;5„ 3ogt::T,''fi. (O^i^^hy^^^ ^^t^-^^) ^'^^ ^'^^^^ 
xmm^^m-^. :int^i:^Tj= {x,^x,\ x,^x,n t\-ot^m\z. 

m^^. 4#g(DT,^{iT„^(7)4^;0>f5X2^^^tf:^y l^^^ K^ttW 

LT^?S^^^^?>. mi^J:^). T.^= {x,^X2^} i:V^5rt^^^^^So 

ftt^i^me r g eMfct31J:'9. T J i T . $ ttT T $ re 

t u r nt::J:^m;^^tL5o T^(± {x.^x^^ X,■^x,^ x/X^^} ir/£ 
l9t>i(Ddna3sa t M^-ef^^lST ^"^ i: ^ ^n;^^^ 5 ^ l-^^ ^ o 
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q 

m 
w 



- 3 7 - 

(Z?jii:(7)fiJ 19 ^-CO*J.^^ L-TV^^o J|^;^_ht^ "9 . g e t u V s a t M^fiiiE^- 

7-^^-^ SO^dna 3 s a t (7) k = 3 7^--^-^? j ^loJiSn^it. j = 2 
, ^ 2^5(7) t1-»t^3^ So r (Dip -efl^ 3 y 7^7 /^fl^ Its 3 7^^(7) 

-e^{4^^ll^l-^VN-C< 6(D{iT©C0 i iXX^h^o miMitrnmi^S e t u V 

-efcSc V2«V2=--X2^iS^?^^5Aofcyx^/^^cetD-t:\ getu 

V s a t Mm(7)T,^^5^<^6S^s:^^*5V^-rx,^(^. X2^i:^^#;tTg e tM 

(D3 ' *iS:05X2<7^^y \^:t^ Kt-'^^^-TX g'^?: a p p e n d-TS 

, rcD*Di: a p p e n dfl(7)^§?^5^me r g e k = 4 (D/l^— :/J-^So k 

c t m^x-^m-r^o 

25 (n-2) X (amplify + 2 Xappend + merge) +mX (3 X get + raerge) 

-e & 5 „ BP > (Dm ^ fiS i^itm b fc 0t PbI 3 S a T Pp^M < ^ 

30 m\m^mmx^^rmi:imti^fcnmm^tif'ikmi^<i^mit^nx\^-M 



--4 
a 



20 



f«^2|^^a^(7)g6^. i'J^> Wf^^W^. ^m'^^y' 

(4) ^^l+^M^fflV^fcfi-^ 

%■ (DCN) (OWm^W^-t^. ^(0\k. ^C^DCNt^TEt^SDNAft^^M 
Jo J:t;«^n-^'B/?»>^ffl$tL^ (1112 3 a) „ 

Tt^-v^^^-CfcSo ^fc. ^^^^^-f*. ESl^Sa^'JF' i^lg-^UTti. ^V^tt 




-C:7^ .y^F L^W^-rSo SD. DO. Dl. ED(Z)4^=5/h 

t> 5 1 OfD^^-f — -efe^ ED::L^.y hir-f-^o ^'9(7:>2 O^^fT^^^^/ b 
i:7)^^tg-Cfo§ (|1]2 4 A) o 

olymerase chain reaction; SX^k^ P C Ri^te^^fc 





10 



I 



a 

C3 



20 



- 4 0 - 

mmurxh^tji^i^^ Do^^^ybft. do- i^j^^do- i o(di oam 

Rod 1 ^f*^ D 1 - 1 :d^bD 1 - 1 0 (D 1 0 ffi^ 

(1112 4 A) „ 

flO (1112 3 b) o /^-r ^-Yif-v^a :/(^^#{*. ^ij 1 t-^-Tii "9 "t? iV^ 



/5S|^-otl6^tM_bJ:iM-^-t-§ (112 3 b) o 

S (1112 3 c) o M 1 ^-^-Tiii^ -eJ:v\ 

P 

(1112 3 e) „ 

-tiyh.^ m®^^fflV^5r i:;0SBTtg-T:fc6:d5^ ^[f*b<{it'-X 

25 -Trfe^o 

m^\^-'^m^-t^ (1112 3 f) „ #btLfc?i^ti4'(Z)-^mia^'jF L' ii>?tL 

TPCRitil'S^ff^c^ 9 (1112 3 g) „ ±azl!LfcJ: ^J^:7^5/^"F Lt^fl 

30 -v'-ia^ij^^ijfflL-CPCRSi^i^id^^at^tTT^c^v^^tSo ^fc. pgr 




-41- 
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O 



20 



25 



30 



tKx^x. pcRmmxh^::-^mMm^mU'r^ (Bi2 3h) » ^^-x?> 

milX-fS (0 2 3 i ) o 

-i:^^bDl-Dl 0(Dm^) o IIIt^^T-i:M^b/cD 1-1' 

D 1 - 1 0 ' ia?lj<7)-odo it/^TcDD 0 ' ia^iJ (D 0 - 1 ' :^>bD 0 - 1 0 

' ) ^;^px. :7 ^ y ^wj F L (^^^^ y y ^'-r x-r 5c 
#btbfct«i^$;^^ci^^^^<7)^Wf*> i^i^Do- i^^bDo- 1 o<Dmm 

^-fX-f-S^^t-J: «9tT5 ^ i:/?'5'^'t^o DNA=^^ y ti. DO- 

t:: ct 19 ^^ff fi^^ S "^^ ^ 5 o 

'^ijxifi*. ^1 0«^(DDO-l;^)^bDO-l Oi. D1-0;$)^PjD1-10 

Tffiv^S (I1I2 4B) i:iiiftff:d^^J't-^TXL6o 




- 4 2 - 



SI 
20 



1. 

30 ±3z!i-t?mp.a i^tc^^4(Dzfui^9J>^^^mM(D'^^wYwmm^m^^xmn\^ 



SX8G^eic3tLTi^^UfCo 7|c|gefi^'Jt^'^:rcJ6(D^ P e n t i 

um I I I C PU^^^L/c. OS:d>W i n d o w s 9 8 <D =i — ^ (gp 

61^ — -^/I^f-^ ^ (MJ Researc h1±M(^PTC - 2 0 0) 

W d e t e c t M^T-CO^^r^ y ^ ^ ^ • ^—JU^ 

1© -i±MP/ACE - 5 5 1 0=^-f y j; i9^tTL;^Co 

in 

o 

r-i 

l^^^ K\ X 2^^i^"efcS ^ i: ^^-t^tV K(DiB 

25 fiij}6^e.X2^tr+@ffl^;^iga^ij. Xl'^^:l|@M6<)^c^sa^|J'Z)lll^::^=^o-cv^;5o 

T^^V^g (X/Xs"^. X/X^"". Xi'^X2\ X/X2^^tL^^^5 pmo 1 

^y4^-^yB^^mmnmm2 0ui^\^m^i^f^) ^mtp3 5 m-h. -^j^ 

l/^ bTt'v^:/}^^t^— X\ B&wm^ (TKmm^N a C I ^m^X. Na 

30 c i:^^iMf£^mmi:i\^rcmm^u^:L(Dx^i,^^j^o ^(omn:^ hi^^fhr 
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- 4 4 - 

-Tif-S^g :/Ri^:^^T9 .hi^i'fflV^S) \tm 2 8 (DMT P 3 7t^{*i#bfCo 

X J] . [bx.-T]. CbX3^] . [bx^"^]. [bx,n . Cbx^n^ 

[bXa^] . [bX4''] :gr^^n^^m 0 pmo L-foB&W^M2 0 ^ Lt:: 
^t^fUfctiCD. 5' i^;?|5y :/^{b^tL-CV^5 a p p e n d:^y ^f'^iJ' l^:^^ K 
pXa. pXa"". PX3\ pX4^ pX4''> ^tL W 1 0 p m o L ^ ^ ^^t^'" 

yrf-^^l/^^K. [bX^^'Xa'^] . [bX/Xa""] . [bX^^Xa^]^ [ 
bX.^XaH. [bXa^X^^]. [bXg'^X^^]. [bXa^X^H. [b 
X 3 ^ X 4 ^] ^tl^'tl 1 0 p m o 1 ^ ^ ^ y-i/ 3 ^^MW^IS 2 0 M L 

I 9im^^^{*5^^ti-««)f^'=f^f*^^^"^^'f*^^L'^-° detect 

[U 

^ ( a ) amplify 

^'^^ 1/;^^ KJiiS 5 p mo 1X^2 0 n L(DMmKMMl^X^^^(DX\ 2 
HP-^. 1^-^ 1 ;^y 1/^5^ Kfefc "5 2 p m o 1 i:-t-5?'£ PCRS 

;Kyp<l/-:^^* (^?Sit) 0. 5m L (2. 5 U) 
iii|iiDNA(7):^-^ 1 fmo IgJ^cD^^ (D^ y iJ' 1/:^^ K^^tf 
d N T P ^l-^^l^ 8 ju L ( 2 . 5 mM. HB^a) 

-7»^^^_ y rf^ u;;^^ Kl- f o r w a r d . r avers 

30 e iiy i: t> 5 p m o 1 -f ofp-d 



20 



25 
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- 4 5 - 

mM^at^m^M(OP y V o b e s t'^^ DNA Polymerase(7)P 

1 . 9 5 °C 3 0 # 

2 . 5 0 °C 3 0 li'^ 

3. 7 2°C 6 0# 1 ~ 3 ^ 3 0 f-^ i^/V' 
^) T-Mi-So m^fc^^-XJ^.^SS 0 Ai L (0. 5mg) ^ t '0 . r.^;^^b^ 

m%^^-:^mt pcRs^&^S5 0 n L ir^M-cpcRmi^^M-r^c m 

m 

gi (b) g e t mWi 

get (T, +S) i g e t (T, -S) (^-JgcDi^^-Cl^Bti^tT 9 o 

(1) ftam-rS^m^S 0 M LMLHcDi^-- ^yH^-ri^^^-ni:l±lbfc. 

(2) Tl^JM-r6Sa^'J<^ffiMm^t^'^^^'ft:Ufc:^y ^;r^K^2 
0 pmo 1 ^-^tfB&W^ViS5 0 At b l^;l]P ;^-CM(D/^-r -f^y^-^- 

25 1 . 9 5 °C 1 5^ 

2. 25°C 1 0':^ {lt^h2^X^\~tl 0°C/j/^X-Um^T^-f^) 

3. 56°C 3^ (2/5^b 3^-Cfil 0°C/^T??a^^±if ^) 

4. 75'c 3 5> (3;5>b 4^-t?« 1 o°c/'5>-r'?a,S^±tf 

30 fCo 



m 

20 




- 4 6 - 

^ fc^y 1/;*-^ K^*J6S=i— /^K'>;^:yv^^xm^fT9o 5 6°C{:iTB 

W t^^et (T, -S) (7){ii;^j;^y m?i^-efe5o 

[^^5 0 /i L(DB&W:^?St^tttti UTMT P 3 5 t^ttS;': U/Co ^H/i^get ( 
T, +s) Otii;^:^y ^ l^^^ K^'^"^'fe^o 
( c ) merge 

(d) append 

0 3 o\^^-rRft^x&?>. a p p e n d-rs^y ix^^ K:e)>m^c^nfi 

(1) a p p e n d S^S-f 2 0 ;u L . MT P 3 5 J: "9 t°-< :y ^ "CBS 

51 f- — -^/l^i^'l' ^ ^ 3 8 i'ni:|±i-t~6o a p p e n d S/i^J-;^^^ 

a p p e n d^J^i^t-fi. New England Bio Labs ^±(DT 

30 Sj^;;^^^fii^AT(7:)ii'9-T?fc5o 



o 



20 



25 
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Taq^-ry— >^ (NEB) 0. 5 m L ( 2 0 U) 

R)t^^<y^7 1 2 M L (1 om^^x-mm. Hm^a) 

Jg^^^-y =fp? ^ K #10pmol 

append:^-y=f'^^ l^^^ K ^10 pmol 

1 . 9 5 °C 1^ 

2. 58°C 1 5^ (l:^>b2^-e{il 0°C/5^-t?MS^TtfS) 

3. 25°C 1 0 5^ ( 2:^^53 3 ^-Cfi 1 0°C/^-e?l.S^Ttf a) 

4. 70°C 3^ (3;0^p3 4^-efil o°c/^-eM^-L{f 6) 

5. 74°C 3 5^ (4 5 ^-Ctt 1 0°C/^-e?M^Jttf 

6. 8 8°C 3^ {5t^ib G^Xm 0°CX^^-X:&m^±if^) 

(3) RftU&^i^3(D2 5°C(^T}65o-C;0^ba^if-Xl::i:5JM^=ff o 

(4) geV^-r 1 Iali(D=i— K'i?;^ :yi>'n.^fTofCo t^^^^-f U 5/ KO^ft 

(5) ^(O^^. ^XMT P 3 7 <DB&WM^^5 0 fi 'L^^&^IL^. ^ 

3 8 Tft^^&fi^ 5 2mn(D^—/i-v^^y-y^^MffL 




-48- 



(6) ^(Dht. ^h\^nXJ^^°^y^X'MTP 3 7 (DB&WWW.5 0 n 1.^ 

f-^i^^ 3 8/0>bBS?l ^^#^T?lf^-X^^i6. '^?^(7)^^MT P 3 5 
( e ) detect 

n 3 2 ^::^■^SJ^;^ <t s ^ y J; s 1^ w -e^^ r o ft 

hib. graduated PCRtr=fTofCo P C R fi:/^ — <^*li' 

„ yni^'^i^cfi-rf'amp 1 i f y J: "9 y iJ' 1/;^^ K<7)ig,^{i^i^ ^ 

P CRSJ^^Vi^cT^IMfi. 
4<y^l/-^^^ 0. 5 /z L (2. 5U) 

mm-^^GNAO^'mm lfmolU&(D^^ (D:tV ^'^^ ^:t=f- K^-atf 

d N T P^m-a-^Wt 8 M L ( 2 . 5 mM, {^-^p"p) 

^J^?/^:y7T 10m L ( 1 Oi^^^-C'gffl. -f^JSp^o) 
"7°^ y 1^;^^ K^Cforward, reverse#J 5 

pmol-foM 

^^M^HfTk ^?RS;eiS 1 0 0 M Lt-^c^S <t 5 

i^it'St-flS?@3g(^ P y r o b e s t DNA Polymerase PC 
1 . 9 5 °C 3 0 # 



2 . 5 0 °C 3 OfJ? 

3. 7 2°C 6 0# 1 ~ 3 ^ 3 0 f-'T iJ^/^-e$)ofCo 

(Xi\ [x,-^] ) . (x,\ [x^n ) > (X,^ [X3^] ) . (Xi^ 
5 , [X3'^] ) . iX,\ [X,^] ) . (XJ, lX,n ) . (X/, [X2 

) . (x,^ [x^n ) . (x,^ [X3''] ) > (x,^ cxa^ ) , 

'-0 Mi^KSIj-trfi-^ ^y^'^>'' =1 —^±(D d s 1 O O 0 ^/v^ -y Y ^iSffl bfco 

% (Dm:mmx'\^)ik±.(D detect (D'ftigfi^-v y ^7vm^^Wi-h^W]X-\-t 

S fcl^m^m 3 5 Lfc. 

20 i^-7°D 5: :/i^"t? 3 S ATCOPp^M^^? < i: ^t-'^ffl't"^ g e t , ap 

pend. ampl i fy. mergejaj:t;^detect (DS:$:^^^fflV^ 

Wl^-efTX.5th»S;i5-^\ 5t{5T-(Dfe^0J^(Dtf a p p e n d^^^^J:"9 

25 niim(DDCN--(D->?j— >c^-e'^J^$tL6o -TTn:: 2 0 0 J£i±<7) D C N 

V^5(D-T:\ 2iff 1 0 Oit^c^DCNt' J; "9 1 0, 0 0 0^^(^51^^^^^=' 
— V-r^^t^^X'^^o amp 1 i f y#^t^ J: "^ifijiii: n^Ot^^ 

W^(^5>?^SfS^^fT^n6c af^t^lnTiscD^^Wi'MLT append<}rge 

30 (D^^t^>(^L-rM^iJt^^T5 ^i;65T?^5o #fitflff>T-*f?B^;/«MiSc7)^^02i^{^) 





- 5 0 - 

getj #^^3fe^lJlCtT 5 fcJ6(DDNA^5/:/{i. |^ C D C N "Cfc S PS 

H-»ffly:7 hr^^Ts #b<{i. ^^ft^^t^ J: "^ft-^bfc'IW^^. m^f+»: 



01 



20 



25 




- 5 1 - 

Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader 
10 aspects is not limited to the specific details and representative 
_ embodiments shown and described herein. Accordingly, various 
^ modifications may be made without departing from the spirit or scope 

m 

^ of the general inventive concept as defined by the appended claims and 
their equivalents. 

Q 

• ™? 




WHAT IS CLAIMED IS: 



1. mwmmm^m\^^fcmmM:f7m-^^h^x. 
(c) (b) '(:^wM^tir^mm\:i^i^fi^mm^^^(D'^^m^^^mir^^t 

30 6. ^^.^1^^^ffiv>fc'lt^^S;^?i-efeoT. 
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(b) mm (a) '(:myi^tifzmmmm^^^^-r^m^i^n't(Dmn^w^^^ 

t ; 

(c) tffta (a) xm^^tifc^i'^^m\^^i^mM^rLfcmMm^:tv =i'^^ 
10 (d) (c) (D'ikxwfm-t^mm'^^^\^ts:\^^t:.f^i^2^m^'if^^'r^^t(D 

^ (f) (a) xmmi^f'-^wmmmi^Mi^x. (b) i: (e) xmm^nr^^ 

«^ (g) (f) T-#PjH/c#S^nfc^^l^*5ttS#ft5^^<i:^#^E^^co^'a^ 
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10. m^m4i'um(Dmn^M:Jjiii:X'h-^x. mmmwmmmK mm 
^*/£v^ J: 5 :^^Mt/T\ mmmummmi^w.\^'^~:h-'^-^w^-^tixid ^ . 

10 a;b^?ic 

fU 

o 

m 14. m^ti-^§Pi:^T-f+^g|5i:^AM-r55^^^ff-^^m-efeoT. 

If » ^ n ^ (7) jo i '^i^-r ^ ^ 

30 m-t-6^^> 



10 16. m^fiW^t^j^^fin^t^Mm-r^^^tiwmmxh^x^ msi 

o 
m 

20 6^^^ Mt>'{:: 

25 ^B^{i-t-S57^^ti-»SBo 

17. ^^ti-m^KT'feo-r. 

30 ff^:7"n^-^A. ff»:3^D>J^-^i^(7)^m*5j:T>'»^^^-^5>T-t^f'i'9 ^-C6 
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10 ^^^^^ i: . 

3 flufagi!j^M^^^;0^f.<7))|g®]ft^tctlgoT. fttitS^^^nfc^^-^^^^^ffiv^ 



1 8. mi^mi zii^hi 6(Dm^t>im:imwL(Dj;^^%{wmm.x^^x. 
30 , =&t+^^T?m^^6^t-i»^tg7^c^'it$ajf^sci?#Hg$i^s w<t^#m<i^ 



2 2tfi«c7)^^ff^ffl37°n^"^ A, 
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ABSTRACT OF THE DISCLOSURE 
XL. Wm-r^:Lt ;*5J;t/ (c) (b) ^ ttfcij^^f-^^ 



ai 




FIG.1 



aSD cDNA 



FIG. 2 




Ofe 



FIG. 3 




OK 



FIG. 4 




qSD 



FIG. 5 



ED 2 



FIG. 6 



FIG. 7 



DCNi 



FIG. 8 



DCNi 



DCNi 3 



^ DCNi* / DCNi 



FIG. 9 



DCNi 



FIG. 10 



DCN|< / DCN|< 



FIG.11 ®- 



DCNk DCNk 



Ofe DCNk' 



FIG. 12 



DCNk 



DCNk 



r=1 



M1 DCN1* DCN2 S M2 DCN3 DCN4 



J L 



J L 



FIG. 13 



Q 
1^ 



^ M1 DCN1* DCN2 S M2 DCN3 DCN4* 

I I I I I I 



FIG. 14 



DCN3 



M1 DCNi* DCN2 S M2 DCN3 DCN4* 

I I I I I : I 



FIG. 15 



DCN3 



M1 DCN1* DCN2 S M2 DCN3 DCN4* 

J ^ I I I I I I 



DCN3 



FIG. 16 



FIG. 17 



DCNk 



ED 



FIG. 18 



SD 



ED 



FIG. 19 



F I G. 20 



DCNk 



FIG. 21 



DCNk 



DCNk 



DCNk S 



DCNk <7)3^C+iMfiU*Se5iJ \ S(D5^lc+iMfi1]*ie^iJ 
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DO 




DO-1 


DO-2 


DO-3 


DO-4 


DO-5 


DO-6 


DO-7 


DO-8 


DO-9 


DO-10 




D1-1 


1 






















D1-2 
























D1-3 
























D1-4 






















D1 


D1-5 






















D1-6 
























D1-7 
























D1-8 
























D1-9 
























D1-10 























(A) 



(B) 




K\M k\N k\N kVN k\1 KM K\l IXN KMI 



LWi KM l\N K\l L\\1 KM k\N k\N k\l L\N \ 



kMJ kMI kM k\N kMJ kM K M KM KS kMl 



K\H KM KN k\1 KM KM k\M k\^ k\1 K^l 



kMJ k\M kM LMj kMi k\H KM KM KN kMl 



DNA 



KM^ KM KN kM KM KM k\M kVN kM K^JI h u ^ 



kMl k\N kM KN kMJ kM^ KM KM KN kM \ 



KM^ KM KN kM KM KM kMvJ kMl kM KM A 



kM^ kM^ kM KN kMsl kMl KM KMl KN kMl 



KM! KM KN kM KMN KM kMM k\N kM KMl 
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F I G. 28 



Xi3 



F I G. 26 



get(T,+s),get(T,-s) 
annealing ^ 






s 




immobilization 






s 


i 




— 


J~|coldwash ^pj^ 


\ 


s 


get(T.-s) 

tiot wash 
get(T,+s) 



FIG. 29 



appencl(T,s,e) 



annealing 
and 
ligation 



immobilization 

and rn 
cold wash -<^:p^ 



hot wash 
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amplify (T,Ti,T2-Tn) 






annealing 

\ 

\ 


T 


\ 










PGR 














immobilization 
and 
cold wash 












V 


i 


hot wash 
and 
divide 










T1,T2-T„ 







FIG. 31 



m 



in 
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FIG. 32 



detect (Tn) 
»S«TDNA X4T 




^ ► 




graduated PGR 




(XlTxF) (XiTx^) (XiW) 
(X1TX4T) (X1TX4F) 


(X1TX3F) 


(XlFX?) (XlFxp) (XiFXgf) 
(X1FX4T) (X1FX4F) 


(X1FX^) 




> — \ — [---^ 




(XiW) 


t 1 t 
* 1 1 1 
1 1 1 

^ — 1 1 1 




(XiW) 


— ^' i 

^ ! 1 




(XiFx^f) 


In 

\ 1 





graduated PGR : DUA^'J-i,z:ir5i,-f^2^<D^mMm(Dm^m^^-^m 



[graduatde PCR(Dm] 



xi 



X3 



r^-f V--t2 y hPGR 









X1=1 X3=1 


0 




X1=1 X3=0 


X 




X1=0 X3=1 


0 




X1=0 X3=1 


X 







KW^ 1 


1 


1 


sWN 




0 


1 



FIG. 34 



amplHy = (Tk.l,XwT,XwF) I 

s 




getuvsat= iTw^, 



getuvsat =(TwF,uj,vj) 




TT=append(TwTXkTXk-iT/F) 



I 



TF=append(TwFXkFXk.iT/F) 



I 



Tk=merge(T"'',TF) 




